Propagated and nonpropagated calcium transients during egg activation in the annelid, Chaetopterus.
Transient waves of Ca2+ release cross-fertilizing deuterostome eggs from the point of sperm entry to its antipode and provide much of the activating stimulus for the egg. Based on several indirect lines of experimental evidence, it was proposed that protostome eggs are activated by a prolonged uptake of Ca2+ from the medium due to sperm-induced membrane depolarization and that this uptake then starts an activation wave similar to those in deuterostomes, except that it moves inward from the whole surface rather than through the egg from pole to pole. To test these hypotheses, we microinjected oocytes of the polychaete annelid, Chaetopterus pergamentaceus, with semisynthetic recombinant aequorins and measured light emission in response to both fertilization and artificial activation by excess K+. Both fertilization and K(+)-activation induced multiple, brief Ca2+ transients in the eggs. The first transient did not propagate, but it was followed by a series of globally propagated Ca2+ waves interspersed with additional nonpropagated pulses. The waves traversed the egg at about 30 micrometer/sec. Sequential propagated waves and nonpropagated pulses generally originated at different regions of the egg surface, except the last few, which originated in the same "pacemaker" region. These new data are consistent with the hypothesis that the activation of protostome eggs is initiated by Ca2+ waves. However, the fact that these waves propagated from pole to pole like those in deuterostome eggs refutes the notion that Ca2+ waves in activating protostome eggs move inward from the whole surface.